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(57) ABSTRACT 

Disclosed are compounds of formula (I): 
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/ I \ O 

N \N S NHZ 

wherein the variables R1, R2, R3 and Z are described herein, 
which are useful as inhibitors of the kinase activity of the 
IKB kinase (IKK) complex. The compounds are therefore 
useful in the treatment of IKK mediated diseases including 
autoimmune diseases in?ammatory diseases and cancer. 
Also disclosed are pharmaceutical compositions comprising 
these compounds and processes for preparing these com 
pounds. 
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SUBSTITUTED 

3-AMINO-THIENO[2,3-B]PYRIDINE-2 
CARBOXYLIC ACID AMIDE COMPOUNDS 
AND PROCESSES FOR PREPARING AND 

THEIR USES 

RELATED APPLICATIONS 

This application claims priority to US. provisional appli 
cation No. 60/527,522 ?led on Dec. 5, 2003. The application 
is also related to US. patent application Ser. Nos. 10/453, 
175 and 10/730,172. 

TECHNICAL FIELD OF THE INVENTION 

This invention relates to substituted 3-amino-thieno[2,3 
b]pyridine-2-carboxylic acid amide compounds useful as 
inhibitors of the kinase activity of the IKB kinase (IKK) 
complex. The compounds are therefore useful in the treat 
ment of IKK-mediated diseases including autoimmune dis 
eases, in?ammatory diseases and cancer. The invention also 
relates to processes for preparing such compounds and 
pharmaceutical compositions comprising them. 

BACKGROUND OF THE INVENTION 

NF-KB or nuclear factor KB is a transcription factor that 
induces the expression of a large number of pro-in?amma 
tory and anti-apoptotic genes. These include cytokines such 
as IL-1, IL-2, TNF-ot and IL-6, chemokines including IL-8 
and RANTES, as Well as other pro-in?ammatory molecules 
including COX-2 and cell adhesion molecules such as 
ICAM-l, VCAM-l, and E-selectin. The NF-KB family 
includes homo- and heterodimeric transcription factors com 
posed of members of the Rel family (see for example P. A. 
Baeurle and D. Baltimore, Cell, 1996, 87, 13). Under resting 
conditions, NF-KB is present in the cytosol of cells as a 
complex With IKB. The IKB family of proteins serve as 
inhibitors of NF-KB, interfering With the function of its 
nuclear localiZation signal (see for example U. Siebenlist et 
al., Ann. Rev. Cell Biol., 1994, 10, 405). Upon disruption of 
the IKB-NF-KB complex folloWing cell activation, NF-KB 
translocates to the nucleus and activates gene transcription. 
Disruption of the IKB-NF-KB complex and subsequent acti 
vation of NF-KB is initiated by degradation of IKB. 
Upon cellular activation by a variety of pro-in?ammatory 

stimuli including IL-1, TNF-ot and LPS (bacterial 
lipopolysaccharide), tWo speci?c serine residues of IKB are 
phosphorylated. Upon phosphorylation, IKB undergoes 
polyubiquination and subsequent degradation by the 26S 
proteasome (see for example V. J. Palombella et al., Cell, 
1994, 78, 773), freeing NF-KB to translocate to the nucleus. 
The phosphorylation of IKB is carried out by the IKB kinases 
(see for example a revieW by M. Karin and M. Delhase, 
Seminars in Immunology, 2000, 12, 85). The traditional IKK 
complex includes at least three subunits, IKKO. (also called 
IKK-l), IKKB (or IKK-2) and IKKY (or NEMO), although 
other relevant complexes involving IKKO. and IKKB may 
exist. IKKO. and IKKB are both catalytic subunits While 
IKKY is believed to be a regulatory subunit. Both IKKO. and 
IKKB can phosphorylate IKB. For the purposes of this 
document, the terms IKK or IKK complex refers to any 
complex that has kinase activity derived from IKKO. and/or 
IKKB subunits. 

In vivo, activation of IKK occurs upon phosphorylation of 
its catalytic subunit. Both IKKO. and IKKB can be phospho 
rylated on serine residues, S177 and S181 of the activation 
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2 
loop in the case of IKKB, and S176 and S180 of the 
activation loop for IKKot. An IKKB mutant having alanines 
in place of serines at 177 and 181 prevented IKKB phos 
phorylation and subsequent activation of the IKK complex 
by TNFot, IL-1 and other upstream activators. These results 
support a key role for IKKB in phosphorylation of IKB 
folloWing proin?ammatory stimulation. 

Studies in Which the NF-KB pathWay has been inhibited 
in cells and animals support the concept that inhibition of the 
phosphorylation of IKB is a viable approach to treatment of 
in?ammatory, autoimmune and other diseases. In these 
studies, NF-KB activation Was prevented by expression of a 
non-degradable version of the IKB protein. Expression of 
this inhibitor in synovial cells derived from rheumatoid 
arthritis patients reduced the expression of TNF-ot, IL-6, 
IL-1[3 and IL-8 While the anti-in?ammatory molecules 
IL-10, IL-1ra and IL-11 Were not affected. Matrix metallo 
proteinases (MMPl and MMP3) Were also doWn-regulated 
(J. Bonderson et al., Proc. Natl. Acad. Sci. U.S.A., 1999, 96, 
5668). Transgenic expression of the IKB inhibitor in T cells 
caused a signi?cant reduction in the severity and onset of 
collageniinduced arthritis in mice (R. Seetharaman et al., 
J. Immunol. 1999, 163, 1577). These experiments indicate 
that suppression of NF-KB in the diseased joint could reduce 
both the severity and progression of RA. In primary intes 
tinal epithelial cells, the NF-KB inhibitor blocked the expres 
sion of IL-1, IL-8, iNOS and COX-2, mediators that are 
up-regulated during the course of in?ammatory boWel dis 
ease (C. Jubin et al., J. Immunol., 1998, 160, 410). Expres 
sion of this inhibitor in certain tumor cells enhances killing 
of these cells by chemotherapeutic reagents (A. A. Beg and 
D. Baltimore, Science, 1996, 274, 782). 

Analysis of biopsies from lungs of patients With chronic 
obstructive pulmonary disease (COPD) found an increased 
expression of NF-KB that correlated With disease severity 
(A. Di Stefano et al., Eur Resp. J., 2002, 1, 437). Inhibition 
of NF-KB activation With inhibitors of IKK-B Was among the 
anti-in?ammatory approaches reported to be potentially 
useful in the treatment of COPD (P. J. Barnes, Nature Rev. 
Drug Disc., 2002, 1, 437). LikeWise, inhibition of NF-KB 
activity has been mentioned as a therapeutic approach for 
asthma (A. Pahl and I. SZelenyi, In?. Res., 2002, 51, 273). 
A recent revieW describes the essential role of in?amma 

tory mediators in the development cardiovascular disease. 
The in?ammatory mediators and the cells that they recruit 
are reported to play a key role in the development of fatty 
streaks and plaques that lead to atherosclerosis. In addition 
they are reported to play a key role in subsequent degrada 
tion of the ?brous cap that forms over the plaque, leading to 
rupture and clot formation. If the clot groWs large enough it 
can lead to myocardial infarction or stroke. Thus, anti 
in?ammatory drugs that can inhibit the production of these 
mediators and subsequent recruitment and activation of 
these cells may be bene?cial in treatment of these diseases 
(P. Libby, Scientific American, 2002, 46). 
A number of studies indicate that activation of NF-KB 

also plays a key role in the pathogenesis and development of 
cancer (see for example revieWs by B. Haefner, Drug Disc. 
Today, 2002, 7, 653 and M. Karin et al., Nat. Rev. Cancer, 
2002, 2, 301). Studies have shoWn that cells in Which NF-KB 
is constitutively active are resistant to apoptosis. This can 
contribute to carcinogenesis by preventing cell death in cells 
that have undergone chromosomal changes or damage. In 
addition tumor cells With constitutively active NF-KB are 
resistant to anti-cancer therapies including chemotherapy 
and radiation. Further studies have linked activated NF-KB 
to a variety of lymphoid-, myeloid- and epithelial-derived 
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malignancies including leukemia, lymphomas and breast, 
gastric, colorectal, lung, and pancreatic cancers. Thus it is 
suggested that inhibitors of NF-KB, including inhibitors of 
IKKO. and IKKB, may be useful either alone or in combi 
nation With other anti-cancer therapies in treating cancer. 

Collectively, the studies described above provide support 
that inhibition of NF-KB function through inhibition of IKK 
may be a useful therapeutic approach to treatment of autoim 
mune and in?ammatory disease, cardiovascular disease and 
cancer. 

Studies have also been done in mice With targeted dis 
ruption of the IKKB gene. Knockout of the IKK[3 gene 
resulted in embryonic lethality due to apoptosis of hepato 
cytes. HoWever, ?broblasts from the IKKB knockouts did 
not undergo IKK and NF-KB activation upon stimulation 
With IL-1 or TNFO. (Q. Li et al., Science, 1999, 284, 321), 
supporting a key role for IKKB in and NF-KB activation 
folloWing in?ammatory stimuli. 
A conditional knockout Was generated by expressing a 

liver-speci?c inducible dominant negative IKBO. transgene 
(I. Lavon et al., Nature Medicine, 2000, 6, 573). These mice 
Were viable With no signs of liver dysfunction even after one 
year but they did have impaired immune function. This 
study supports the idea that inhibition of IKKB can result in 
immune suppression Without damage to the liver. 

IKKO. knock-out mice died shortly after birth and dis 
played a variety of skeletal defects and skin abnormalities. 
Fibroblast and thymocytes from these mice shoWed normal 
IKK activation and IKB degradation in response to TNFot, 
IL-1 or LPS (Y. Hu et al., Science, 1999, 284, 316; K. Takeda 
et al., Science, 1999, 284, 313). Recent studies With knock 
out and knock-in mice have revealed distinct roles for IKKU. 
in development and cell signaling. In contrast to the studies 
With IKKO. knock-out mice, mice having a kinase inactive 
version of IKKO. knocked in are viable and fertile, indicating 
that the perinatal lethality and abnormalities seen in the 
IKKO. knock-out mice are not due to the lack of kinase 
activity. HoWever, these mice do have defects in B cell 
maturation and development of secondary lymphoid organs 
(U. Senftleben et al., Science, 2001, 293, 1495). This phe 
notype appears to be due to a defect in processing of the 
NF-KB2/p100 protein to p52, the DNA binding form of this 
member of the Rel family of transcription factors. In turn, 
this leads to a defect in the activation of a subset of NF-KB 
target genes in B cells. In addition, other studies With these 
same mice have shoWn that IKKO. kinase activity is required 
for NF-KB activation in the mammary epithelium during 
pregnancy (Cao, Y, et. al., Cell, 2001, 107, 763). This 
pathWay is speci?cally activated through the TNF receptor 
family member RANK, requires phosphorylation of the 
canonical IKK substrate IKBot, and culminates in induction 
of the cell cycle regulatory gene Cyclin D1. 

These studies indicate that an inhibitor of IKKO. kinase 
activity may be useful in treating diseases associated With 
inappropriate B cell activation such as lupus (O. T. Chan et 
al., Immunological Rev., 1999, 169, 107) and rheumatoid 
arthritis (A. Gause and C. Borek, Biodrugs, 2001, 15, 73). In 
addition, an inhibitor of IKKO. may be useful in the treat 
ment of breast cancer since NF-KB is constitutively active in 
a number of breast tumors and many of these tumors depend 
on Cyclin D1 for proliferation. 
Some inhibitors of IKK[3 have been reported. For 

example, WO 01/58890 and WO 03/037886 describe het 
eoaromatic carboxamide derivatives as inhibitors of IKK[3. 
WO 01/68648 describes substituted [3-carbolines having 
IKK[3 inhibiting activity. Substituted indoles having IKK[3 
inhibitory activity are reported in WO 01/30774. W0 
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4 
01/00610 describes substituted benZimidaZoles having 
NF-KB inhibitory activity. Aspirin and salicylate have been 
reported to bind to and inhibit IKK[3 (M. Yin et al., Nature, 
1998, 396, 77). 

Substituted thienopyridines having cell adhesion inhibit 
ing activity are reported in US 2001/0020030 A1 and A. 0. 
Stewart et al., J. Med. Chem., 2001, 44, 988. Thienopy 
ridines exhibiting gonadotropin releasing hormone antago 
niZing activity are reported in US. Pat. No. 6,313,301. 
Substituted thienopyridines described as telomerase inhibi 
tors are disclosed in US. Pat. No. 5,656,638. 
A number of 4,6-disubstituted thieno[2,3-b]pyridine-2 

carboxylic acid amides have been described in the chemical 
literature. Examples include 3-amino-4,6-dimethyl-thieno 
[2,3-b]pyridine-2-carboxylic acid amide, 3-amino-6-me 
thyl-thieno[2,3-b]pyridine-2,4-dicarboxylic acid diamide, 
3 -amino -4 -methyl- 6-phenyl -thieno [2 ,3 -b] -pyridine-2 -car 
boxamide, 3 -amino -6 -methyl-4-phenyl -thieno [2 ,3 -b]pyri - 
dine-2-carboxylic acid amide, 3-amino-6-(4-bromo-phe 
nyl)-4-methyl-thieno[2,3-b]pyridine-2-carboxylic acid 
amide, 3 -amino4- (4 -bromo -phenyl) -6 -methyl-thieno [2 ,3 -b] 
pyridine-2-carboxylic acid amide, 3-amino-6-methyl-thieno 
[2,3-b]pyridine-2,4-dicarboxylic acid 2-amide 4-butyla 
mide, 3-amino-6-furan-2-yl-4-phenyl-thieno[2,3-b] 
pyridine-2-carboxylic acid amide, 3-amino-6-furan-2-yl-4 
pyridin-3-yl-thieno[2,3-b]pyridine-2-carboxylic acid amide, 
3-amino-4-(4-chloro-phenyl)-6-phenyl-thieno[2,3-b]pyri 
dine-2-carboxylic acid amide, 3-amino-4-(4-?uoro-phenyl) 
6-furan-2-yl-thieno[2,3-b]pyridine-2-carboxylic acid amide, 
3-amino-4-(4-chloro-phenyl)-6-furan-2-yl-thieno[2,3-b]py 
ridine-2-carboxylic acid amide, 3-amino-4-(4-bromo-phe 
nyl)-6-?1ran-2-yl-thieno[2,3-b]pyridine-2-carboxylic acid 
amide, 3-amino-4,6-bis-(4-chloro-phenyl)-thieno[2,3-b]py 
ridine-2-carboxylic acid amide, 3-amino-6-naphth-2-yl-4 
pyridin-3-yl-thieno[2,3-b]pyridine-2-carboxylic acid amide, 
3-amino-6-methyl-thieno[2,3-b]pyridine-2,4-dicarboxylic 
acid 2-amide 4-(2-hydroxyethyl)amide, 3-amino-6-methyl 
4-piperidin-1-yl-thieno[2,3 -b] -pyridine-2-carboxamide and 
3 -amino -4 -methyl- 6-hydroxy-thieno [2 ,3 -b] -pyridine-2 -car 
boxamide reported as intermediates for synthesis of tricyclic 
heterocycles and evaluated for anti-allergic activity (G. 
Wagner et al., Pharmazie, 1990, 45, 102). 

Other examples includes 3-amino-4,6-diphenyl-thieno[2, 
3-b]pyridine-2-carboxylic acid amide (A. M. Shestopalov et 
al., J. Org. Chem. USSR, (Engl. Transl.) 1984, 20, 1382), 
3-amino-6-methyl-4-pyridin-4-yl-thieno[2,3-b]pyridine-2 
carboxylic acid amide and 3-amino-6-methyl-4-pyridin-3 
yl-thieno[2,3-b]pyridine-2-carboxylic acid amide (G. Wag 
ner et al., Pharmazie, 1993, 48, 514), 3-amino-4 
methoxymethyl-6-methyl-thieno[2,3-b]pyridine-2 
carboxylic acid amide (E. I. Kaigorodova et al., Chem. 
Helerocycl. Compd. (Engl. Transl.), 1996, 32, 1234), 
3-amino-6-phenyl-4-thiophen-2-yl-thieno[2,3-b]pyridine-2 
carboxylic acid amide, 3-amino-4-furan-2-yl-6-methyl 
thieno[2,3-b]pyridine-2-carboxylic acid amide, 3-amino-4 
(4-chloro-phenyl)-6-methyl-thieno[2,3-b]pyridine-2 
carboxylic acid amide and 3-amino-4-furan-2-yl-6-phenyl 
thieno[2,3-b]pyridine-2-carboxylic acid amide (F. A. Attaby, 
Phosphorus, Sulfur, Silicon Relal. Elem., 1998, 139, 1), 
3-amino-6-(4-chloro-phenyl)-4-thiophen-2-yl-thieno[2,3-b] 
pyridine-2-carboxylic acid amide (Y. Sharanin et al., J Org. 
Chem. USSR, (Engl. Transl.) 1996, 32, 1207), 3-amino-6 
phenyl-4-pyridin-3-yl-thieno[2,3-b]pyridine-2-carboxylic 
acid amide (A. KrauZe, Eur J Med. Chem. Chim. Ther, 
1999, 34, 301) and 3-amino-6-thiophen-2-yl-4-tri?uorom 
ethyl-thieno[2,3-b]pyridine-2-carboxylic acid amide (M. I. 
Abdel-Monem et al., Pharmazie, 2001, 56, 41). 
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In no case are these compounds described as having the 
ability to inhibit IKKO. or IKKB. 

SUMMARY OF THE INVENTION 

It is therefore an object of this invention to provide novel 
compounds according to the following formula (I): 

(I) 

Wherein the variables R1, R2, R3 and Z are described herein 
Which inhibit IKK. It is a further object of the invention to 
provide methods for treating diseases and pathological con 
ditions exacerbated by IKK such as, but not limited to 
autoimmune diseases, in?ammatory diseases and cancer. It 
is yet a further object of the invention to provide novel 
processes for preparation of the above-mentioned novel 
compounds. 

DETAILED DESCRIPTION OF THE 
INVENTION 

A ?rst aspect of the invention comprises a method of 
treating an in?ammatory or autoimmune condition by 
administration of certain novel and knoWn molecules of the 
formula (I): 

(I) 

R3 

wherein: 

R1 is 
(a) phenyl or heteroaryl selected from furanyl, thienyl, 

pyridyl, pyrrolyl, imidaZolyl and benZofuranyl, option 
ally substituted With one to tWo R4, 

(b) heterocyclyl selected from 1-piperidinyl, 1-piperaZi 
nyl, 1-pyrrolidinyl and 4-morpholinyl, optionally sub 
stituted With one to tWo groups selected from C l_6alkyl, 
4CO2C1_5alkyl, phenyl, benZyl, ‘OH and 4C(O) 
heteroaryl, Wherein the heteroaryl is selected from 
furanyl, thienyl, pyridyl and pyrrolyl, 

(d) R7OCHF. 
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6 
(e) R7(CH2)mNHis 

(g) C l_6alkyl, optionally partially of fully halogenated and 
optionally substituted With one to tWo R8, 

(h) Cl_8alkoXy, optionally partially of fully halogenated 
and optionally substituted With one to tWo R8, 

(i) C1_8alkylS(O)ni, optionally partially of fully haloge 
nated and optionally substituted With one to tWo R8, 

(k) iC(O)NHR', Wherein R' is R7, pyridyl or iCH3; 
R2 is heteroaryl selected from the group consisting of 

furanyl, thienyl, pyrrolyl, oXaZolyl, thiaZolyl, imidaZolyl, 
pyraZolyl, isoXaZolyl, isothiaZolyl, oXadiaZolyl, triaZolyl, 
tetraZolyl, thiadiaZolyl, pyridinyl, pyridaZinyl, pyrimidi 
nyl, pyraZinyl, indoliZinyl, indolyl, isoindolyl, benZofura 
nyl, benZothienyl, indaZolyl, benZimidaZolyl, benZthiaZ 
olyl, benZoXaZolyl, purinyl, quinoliZinyl, quinolinyl, 
isoquinolinyl, cinnolinyl, phthalaZinyl, quinaZolinyl, qui 
noxalinyl, naphthyridinyl, pteridinyl, carbaZolyl, acridi 
nyl, phenaZinyl, phenothiaZinyl and phenoxaZinyl, 
optionally substituted With one to three R4; 

R4 is chosen from Cl_6alkyl, Cl_6alkoxy, hydroXyCl_6alkyl, 
halogen, iCN, 4CO2H, iCOzCmalkyl, iS(O)nCl_ 
6alkyl, iS(O)n-p-tolyl, iNOZ, ‘OH, iCF3, iN(R5) 
(R6), iNHC(O)NHCl_6alkyl, 4C(O)N(R5)(R6), phenyl 
optionally substituted With halogen, Cl_6alkyl, 4CN or 
Cl_6alkoxy, and heteroaryl chosen from R9; 

R5 and R6 are independently selected from H, Cl_6alkyl, 
iC(O)Cl_6alkyl, iSO2Cl_6alkyl, phenyl, pyridyl, ben 
Zyl, piperidinyl, phenylethyl and (CH3)3COC(O)i; 

R7 is a phenyl group optionally substituted With one or tWo 
groups selected from halogen, Cl_6alkyl, iCN, 
iCOzCmalkyl, 4C(O)NR5R6, iSO2NH2, iNO2, 
iOH, iNHZ, ‘C133 and Cl_6alkoxy, or R7 is C3_6cy 
cloalkyl, 4CH2OH, naphthalene-2-yl, naphthalene-l-yl, 
pyridyl or thienyl; 

R8 is selected from oxo, iOH, iNR4R5, 4CO2H and 
Cl_6alkoxy; 

R9 is is a heteroaryl selected from the group of furanyl, 
thienyl, pyrrolyl, oXaZolyl, thiaZolyl, imidaZolyl, pyra 
Zolyl, isoXaZolyl, isothiaZolyl, oXadiaZolyl, triaZolyl, tet 
raZolyl, thiadiaZolyl, pyridinyl, pyridaZinyl, pyrimidinyl, 
pyraZinyl, indoliZinyl, indolyl, isoindolyl, benZofuranyl, 
benZothienyl, indaZolyl, benZimidaZolyl, benZthiaZolyl, 
benZoXaZolyl, purinyl, quinoliZinyl, quinolinyl, isoquino 
linyl, cinnolinyl, phthalaZinyl, quinaZolinyl, quinoxalinyl, 
naphthyridinyl, pteridinyl, carbaZolyl, acridinyl, phenaZi 
nyl, phenothiaZinyl and phenoXaZinyl and methyl imidi 
Zolyl, carbanomethylsulfanyl, methoxypiperdinyl, meth 
oxypyridinyl, bromopyridynyl and methoxypyrimidynyl; 

m is 0 or 1; 
n is 0, 1 or 2; 
pis0,1,2or3; 
Z is a bond or 4O4CH2i; 

and pharmaceutically acceptable salts, esters, tautomers, 
individual isomers, and mixtures of isomers thereof. 

In its second aspect, the invention provides novel com 
pounds of formula (I) as described above 

wherein: 
R1 is 

(b) C1-6a1ky1, 

(e) 4Cl_6alkoxy, optionally partially or fully halogenated 
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(f) 4OC2_3alkylOH, 
(g) iCMalkylthio, or 
(h) iC(O)NHR', wherein R' is R6, pyridyl or ‘CH3; 
R2 is heteroaryl selected from the group consisting of 

furanyl, thienyl, pyrrolyl, oxaZolyl, thiaZolyl, imidaZolyl, 
pyraZolyl, isoxaZolyl, isothiaZolyl, oxadiaZolyl, triaZolyl, 
thiadiaZolyl, pyridinyl, pyridaZinyl, pyrimidinyl, pyraZi 
nyl, indoliZinyl, indolyl, benZofuranyl, benZothienyl, ben 
ZimidaZolyl, benZthiaZolyl, benZoxaZolyl, quinolinyl, iso 
quinolinyl, quinaZolinyl, quinoxalinyl and 
naphthyridinyl, optionally substituted With one to three 
R4; 

R3 is ‘OH or iH; 
R4 is chosen from Cl_6alkyl, Cl_6alkoxy, hydroxyCl_6alkyl, 

halogen, iCN, iCOZH, iCOzCl?alkyl, iS(O)nCl_ 
6alkyl, iS(O)n-p-tolyl, iNOZ, 40H, ‘C133, iN(R5) 
(R6), iNHC(O)NHCl_6alkyl, iC(O)N(R5)(R6), phenyl 
optionally substituted With halogen, Cl_6alkyl, 4CN or 
Cl_6alkoxy, and heteroaryl chosen from R9; 

R5 and R6 are independently selected from H, Cl_6alkyl, 
4C(O)Cil_6alkyl, iSOZCMaIkyI, phenyl, pyridyl, ben 
Zyl, piperidinyl, phenylethyl and (CH3)3COC(O)i; 

R7 is a phenyl group optionally substituted With one or tWo 
groups selected from halogen, Cl_6alkyl, iCN, 
%O2Cl_6alkyl, %(O)NR5R6, iSO2NH2, iNOz, 
40H, iNHZ, ‘C133 and Cl_6alkoxy, or R7 is C3_6cy 
cloalkyl, 4CH2OH, naphthalene-2-yl, naphthalene-1-yl, 
pyridyl or thienyl; 

R9 is is a heteroaryl selected from the group of furanyl, 
thienyl, pyrrolyl, oxaZolyl, thiaZolyl, imidaZolyl, pyra 
Zolyl, isoxaZolyl, isothiaZolyl, oxadiaZolyl, triaZolyl, tet 
raZolyl, thiadiaZolyl, pyridinyl, pyridaZinyl, pyrimidinyl, 
pyraZinyl, indoliZinyl, indolyl, isoindolyl, benZofuranyl, 
benZothienyl, indaZolyl, benZimidaZolyl, benZthiaZolyl, 
benZoxaZolyl, purinyl, quinoliZinyl, quinolinyl, isoquino 
linyl, cinnolinyl, phthalaZinyl, quinaZolinyl, quinoxalinyl, 
naphthyridinyl, pteridinyl, carbaZolyl, acridinyl, phenaZi 
nyl, phenothiaZinyl and phenoxaZinyl and methyl imidi 
Zolyl, carbanomethylsulfanyl, methoxypiperdinyl, meth 
oxypyridinyl, bromopyridynyl and methoxypyrimidynyl; 

n is 0, 1 or 2; 
Z is a bond or 4OiCH2i; 

and pharmaceutically acceptable salts, esters, tautomers, 
individual isomers, and mixtures of isomers thereof. 

In another embodiment, there are provided novel com 
pounds of the formula (I) as described above and wherein: 
R1 is 
(a) R7(CH=CH)< 
(b) Cl-6a1ky1s 
(C) ‘CF33 
(d) iCMalkoxy, optionally partially or fully halogenated 
(e) 4Cl_6alkylthio, or 
(f) 4C(O)NHR', Wherein R' is R6, pyridyl or ‘CH3; 
R2 is heteroaryl selected from the group consisting of 

furanyl, thienyl, pyrrolyl, oxaZolyl, thiaZolyl, imidaZolyl, 
pyraZolyl, isoxaZolyl, isothiaZolyl, oxadiaZolyl, triaZolyl, 
thiadiaZolyl, pyridinyl, pyridaZinyl, pyrimidinyl, pyraZi 
nyl, indoliZinyl, indolyl, benZofuranyl, benZothienyl, ben 
ZimidaZolyl, benZthiaZolyl, benZoxaZolyl, quinolinyl, iso 
quinolinyl, quinaZolinyl, quinoxalinyl and 
naphthyridinyl, optionally substituted With one to three 

R4 is chosen from Cl_6alkyl, Cl_6alkoxy, hydroxyCl_6alkyl, 
halogen, iCN, iCOZH, iCOzClgalkyl, iS(O)nCl_ 
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8 
6alkyl, iS(O)n-p-tolyl, iNOZ, 40H, iCF3, iN(R5) 
(R6), and %(O)N(R5)(R6); 

R5 and R6 are independently selected from H, Cl_6alkyl, 
iC(O)Cl_6alkyl, iSO2Cl_6alkyl, phenyl, pyridyl, ben 
Zyl, piperidinyl, phenylethyl and (CH3)3COC(O)i; 

R7 is a phenyl group optionally substituted With one or tWo 
groups selected from halogen, Cl_6alkyl, iCN, 
iCOzCmalkyl, %(O)NR5R6, iSO2NH2, iNOz, 
iOH, iNHZ, ‘C133 and Cl_6alkoxy, or R7 is C3_6cy 
cloalkyl, 4CH2OH, naphthalene-2-yl, naphthalene-1-yl, 
pyridyl or thienyl; 

n is 0, 1 or 2; 
Z is a bond or 4O4CH2i; 

and pharmaceutically acceptable salts, esters, tautomers, 
individual isomers, and mixtures of isomers thereof. 

In yet another embodiment of the invention there are 
provided novel compounds of the formula (I) as described 
above and wherein: 
R1 is 

(b) C1-6a1ky1, 
(C) ‘CF33 
(d) 4Cl_6alkoxy, optionally partially or fully halogenated 
(e) 4Cl_6alkylthio, or 
(f) 4C(O)NHR', Wherein R' is R6, pyridyl or ‘CH3; 
R2 is heteroaryl selected from the group consisting of, 

thienyl, thiaZolyl, imidaZolyl, pyridinyl, pyrimidinyl, 
pyraZinyl, indolyl, benZothienyl, benZimidaZolyl, benZ 
thiaZolyl, quinolinyl and isoquinolinyl; optionally substi 
tuted With one to three R4; 

R4 is chosen from Cl_6alkyl, Cl_6alkoxy, hydroxyCl_6alkyl, 
halogen, iCN, %O2H, iCOzCmalkyl, iS(O)nCl_ 
6alkyl, iS(O)n-p-tolyl, iNOZ, 40H, iCF3, iN(R5) 
(R6), and %(O)N(R5)(R6); 

R5 and R6 are independently selected from H, Cl_6alkyl, 
iC(O)Cl_6alkyl, iSO2Cl_6alkyl, phenyl, pyridyl, ben 
Zyl, piperidinyl and phenylethyl; 

R7 is a phenyl group optionally substituted With one or tWo 
groups selected from halogen, Cl_6alkyl, iCN, 
iCOzCmalkyl, 4C(O)NR5R6, iSO2NH2, iNOZ, 
iOH, iNHZ, ‘C133 and Cl_6alkoxy, or R7 is C3_6cy 
cloalkyl, 4CH2OH, naphthalene-2-yl, naphthalene-1-yl, 
pyridyl or thienyl; 

n is 0, 1 or 2; 
Z is a bond or 4OCH2i; 

and pharmaceutically acceptable salts, esters, tautomers, 
individual isomers, and mixtures of isomers thereof. 

In still another embodiment of the invention there are 
provided novel compounds of the formula (I) as described 
above and wherein: 
R1 is 

(b) C1-6a1ky1, 
(C) ‘CF33 
(d) 4Cl_6alkoxy, optionally partially or fully halogenated 
(e) 4Cl_6alkylthio, or 
(f) 4C(O)NHR', Wherein R' is R6, pyridyl or ‘CH3; 
R2 is heteroaryl selected from the group consisting of, 

3-thienyl, 2-thiaZolyl, 2-imidaZolyl, 2-, 3- and 4-pyridi 
nyl, 4-pyrimidinyl, 2-pyraZinyl, 2-indolyl, 2-benZothie 
nyl, 2-benZimidaZolyl, 2-benZthiaZolyl, 2-, 3-, 4- and 
6-quinolinyl and 1- and 3-isoquinolinyl; optionally sub 
stituted With one to three R4; 

R4 is chosen from Cl_6alkyl, Cl_6alkoxy, hydroxyCl_6alkyl, 
halogen, iCN, 4CO2H, iCOzCmalkyl, iS(O)nCl_ 
6alkyl, iS(O)n-p-tolyl, iNOZ, 40H, iCF3, iN(R5) 
(R6), and %(O)N(R5)(R6); 
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R5 and R6 are independently selected from H, Cl_6alkyl, 
4C(O)Cl_6alkyl, iSO2Cl_6alkyl, phenyl, pyridyl, ben 
Zyl, piperidinyl and phenylethyl; 

R7 is a phenyl group optionally substituted With one or tWo 
groups selected from halogen, Cl_6alkyl, 
%O2Cl_6alkyl, %(O)NR5R6, iSO2NH2, iNOz, 
40H, iNHZ, ‘C133 and Cl_6alkoxy, or R7 is C3_6cy 
cloalkyl, 4CH2OH, naphthalene-2-yl, naphthalene-1-yl, 
pyridyl or thienyl; 

nis0,1or2; 10 
Z is a bond or 4OiCH2i; 

and pharmaceutically acceptable salts, esters, tautomers, 
individual isomers, and mixtures of isomers thereof. 

In a further embodiment of the invention there are pro 
vided novel compounds of the formula (I) as described 
above and wherein: 
R1 is 
(a) Ci-3a1ky1, 
(b) iCF3, or 
(c) ADCH2CF3 

-CN, 5 

10 
R2 is heteroaryl selected from the group consisting of, 

3-thienyl, 2-thiaZolyl, 2-imidaZolyl, 2-, 3- and 4-pyridi 
nyl, 4-pyrimidinyl, 2-pyraZinyl, 2-indolyl, 2-benZothie 
nyl, 2-benZimidaZolyl, 2-benZthiaZolyl, 2-, 3-, 4- and 
6-quinolinyl and 1- and 3-isoquinolinyl; optionally sub 
stituted With one to three R4; 

R4 is chosen from Cl_6alkyl, Cl_6alkoxy, hydroXyCl_6alkyl, 
halogen, iCN, 4CO2H, iCOZCMalkyl, iS(O)nCl_ 
6alkyl, iS(O)n-p-tolyl, iNOZ, 40H, iCF3, iN(R5) 
(R6), and %(O)N(R5)(R6); 

R5 and R6 are independently selected from H, Cl_6alkyl, 
iC(O)Cl_6alkyl, iSO2Cl_6alkyl, phenyl, pyridyl, ben 
Zyl, piperidinyl and phenylethyl; 

15 nis0,1or2; 
Z is a bond; 

and pharmaceutically acceptable salts, esters, tautomers, 
individual isomers, and mixtures of isomers thereof. 

In a further embodiment of the invention, there are 
provided the folloWing compounds: 

Structure Name 

as 

N 

/ Q @w 
0 

3-Amino-6-[4-(2-hydroXy-2 
quinolin-4-yl-ethylamino) 
piperidin- l -y1] -4-propyl 
thieno[2,3-b]pyridine-2 
carboxylic acid amide 

3-Amino-6-[4-(2-hydroXy-2 
quinolin-2-yl-ethylamino) 
piperidin- l -y1] -4-propyl 
thieno[2,3-b]pyridine-2 
carboxylic acid amide 

3-Amino-6-[4-(2-hydroXy-2 
quinolin-3-yl-ethylamino) 
piperidin- l -y1] -4-propyl 
thieno[2,3-b]pyridine-2 
carboxylic acid amide 
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